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(54) Vehicle-mounted record medium reproducing apparatus 

(57) A vehicle-mounted record medium reproducing 
apparatus having a personal computer function. The 
apparatus is equipped with a control panel tiltable man- 
ually through a tilting link mechanism provided to cover 
a record medium insertion opening of a reproducing 
apparatus body. Further, the apparatus is provided with 
a click sensation mechanism for providing a click sensa- 
tion when the control panel is tilted to a record medium 
ejecting position, and further provided with a connecting 
member for establishing a connection between the con- 
trol panel and the supporting plate and being released 
from its connecting condition when the supporting plate 
is moved to a connection release enabling position. 
With this apparatus, a record medium can be inserted 
and ejected safely and with certainty, and the control 
panel can be detached from the supporting plate in a 
safe condition. 



FIG. 10A 




39a 39 



39b 



Primed by Xerox (UK) Business Services 
2.16.7/3.6 



\ 

1 



1 EP 0 928 720 A2 2 

Description detachable and may, for example, be removed from the 

supporting plate in the middle of the ejecting operation 

BACKGROUND OF THE INVENTION of a CD, a cassette tape or the like, the CD or the cas- 
sette tape being in ejecting operation runs into this con- 

1 . Field of the Invention s trol panel, so that either of them may be damaged. 

[0008] Furthermore, since the supporting plate is con- 

[0001] The present invention relates to a vehicle- structed with a metallic plate, if the control panel is 

mounted record medium reproducing apparatus removed from this supporting plate when the supporting 

equipped with a control panel which is tillable to cover plate is in a tilted condition, the metallic plate of the sup- 

an insertion opening for a record medium in a front sur- io porting plate protrudes forwardly, and hence, there is a 

face of a reproducing apparatus body and further possibility that an accident may occur. For example, the 

equipped with a personal computer function. driver may be injured if his fingers touch the supporting 

plate. 

2. Description of the Prior Art [0009] Still further, the operation of pressing an eject 

75 switch for ejecting a record medium from the reproduc- 

[0002] In general, in vehicle-mounted record medium ing apparatus body is troublesome, and the installation 

reproducing apparatus such as a CD players, it is ol the eject switch increases the manufacturing cost 

known to provide such apparatus with a motor-driven accordingly. 

and tiltable control panel in a front surface of the repro- [0010] Moreover, such vehicle- mounted record 

ducing apparatus body to cover an insertion opening for 20 medium reproducing apparatus may require a start key 

a record medium. In this type of apparatus, a motor for to be used to operate the personal computer function, a 

tilting the control panel is provided within the reproduc- Mayday key to receive information on the occurrence of 

ing apparatus body. In addition, vehicle-mounted record an emergency situation on a security system, and oth- 

medium reproducing apparatus is known in which a tilt- ers. The key configurations of these types of keys must 

able supporting plate is provided in the front surface of 25 have excellent operational performance, 
the reproducing apparatus body to cover the record 

medium insertion opening and a control panel is SUMMARY OF THE INVENTION 
detachably fitted through a connecting member to the 

supporting plate. This type of apparatus is designed [0011] Accordingly, the present invention has been 

such that, when the vehicle driver leaves the motor vehi- 30 developed in order to eliminate the above-mentioned 

cle, the control panel can be removed to prevent theft. problems. It is therefore an object of this invention to 

[0003] in recent years, there has been a tendency to provide a vehicle-mounted record medium reproducing 

combine types of systems such as a vehicle- mounted apparatus which does not require the installation of a 
audio systems with vehicle-mounted navigation sys- motor for tilting a control panel in the interior of the 

terns. An extension of this is record medium reproduc- 35 reproducing apparatus body and the installation of an 
ing apparatus capable of performing various kinds of eject switch, and in which the key configurations of var- 

operations such as a personal computer function, secu- ious types of keys are superior in operational perform- 

rity and radiocommunication. ance and a control panel is safely removable from a 

[0004] Vehicle-mounted record medium reproducing supporting plate, and further, which ensures safe and 
apparatus having a personal computer function is 40 certain insertion and removal of a record medium, 
expected to use a compact flash card including, for [0012] For this purpose, according to a first aspect of 

example, a memory card, a pager receive card, and this invention, there is provided a vehicle-mounted 

other cards. Due to mounting on a motor vehicle, record medium reproducing apparatus with a personal 

improvement of the cards in operational performance, computer function comprising a control panel tiltable 

safety, vibration resistance and others is essential. 45 manually through a tilting link mechanism and placed in 

[0005] In addition, because the number of parts such a front surface of a reproducing apparatus body to cover 

as electric devices increases substantially in such appa- a record medium insertion opening of the reproducing 

ratus, there is no room to provide a motor for tilting a apparatus body. 

control panel in the reproducing apparatus body. [001 3] This invention is premised on a record medium 

[0006] In the case of a mechanism for manually tilting 50 reproducing apparatus which allows various kinds of 
the control panel, after the control panel is tilted manu- system operations, for example, car audio, navigation, 

ally, an operation is conducted, such as inserting a personal computers, security and radi communication, 

record medium into the reproducing apparatus body or based upon an operating system such as "Windows 

ejecting the record medium from the reproducing appa- CE M (produced by Microsoft Co.. Ltd.). 
ratus. 55 [0014] In this reproducing apparatus, there is no room 

[0007] However, in the prior construction, even if the to install a motor for tilting a control panel in the interior 
supporting plate is tilted to any position, the apparatus of the reproducing apparatus body because the number 
may be damaged. Because the control panel is easily of parts such as electrical devices is substantially 
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increased. Thus, a mechanism for manually tilting the 
control panel is employed to eliminate the need for the 
.motor. 

[001 5] According to a second aspect of this invention, 
there is provided a vehicle-mounted record medium 
reproducing apparatus with a personal computer func- 
tion comprising a control panel tillable manually through 
a tilting link mechanism and placed in a front surface of 
a reproducing apparatus body to cover a record medium 
insertion opening of the reproducing apparatus body, 
with a record medium being automatically ejected 1rom 
the reproducing apparatus body when the control panel 
is tilted to the deepest tilting position. 
[001 6] In the case of employing a mechanism for man- 
ually tilting the control panel, an operation of pressing 
an eject switch to eject a record medium from the repro- 
ducing apparatus body after manually tilting the control 
panel is troublesome. Thus, the record medium is made 
to be automatically ejected from the reproducing appa- 
ratus body when the control panel is manually tilted to 
the deepest tilting position. This improves the opera- 
tional performance, and eliminates the need for the 
eject switch, so that the manufacturing cost is reducible. 
[0017] According to a third aspect of this invention, 
there is provided a vehicle-mounted record medium 
reproducing apparatus with a personal computer func- 
tion in which a start key for operating the personal com- 
puter function is placed on a control panel in a front 
surface of a reproducing apparatus body, and the start 
key is composed of a fixed section and an input section 
positioned to be recessed from the fixed section. 
[0018] According to this invention, without confirming 
the key position by, for example, viewing the key opera- 
tion, after the key position is first confirmed by the move- 
ment of a finger, a depression of the input section is 
feasible in a manner that the finger is moved to the vicin- 
ity of the fixed section, so that the key operation is pos- 
sible by a blind touch without causing an input error or 
the like. 

[001 9] According to a fourth aspect of this invention, 
there is provided a vehicle-mounted record medium 
reproducing apparatus with a personal computer func- 
tion in which a Mayday key for issuing information on the 
occurrence of an emergency situation is placed on a 
control panel in a front surface of a reproducing appara- 
tus body, and the Mayday key is located at a recess 
position of a body case of the control panel. 
[0020] A system using this Mayday key is a security 
system for the protection of a motor vehicle or the like. 
In this invention, since the Mayday key is placed at a 
recess position of the body case of the control panel, 
the Mayday key is not pressed in error, which prevents 
malfunction of the security system. 
[0021] According to a fifth aspect of this invention, 
there is provided a vehicle-mounted record medium 
reproducing apparatus with a personal computer func- 
tion in which an insertion section for a compact flash 
card is provided in the vicinity of a control panel in a 



front surface of a reproducing apparatus body. 
[0022] According to a sixth aspect of this invention, 
there is provided a vehicle-mounted record medium 
reproducing apparatus with a personal computer func- 

5 tion comprising a control panel tiltable in a front surface 
of a reproducing apparatus body to cover a record 
medium insertion opening of the reproducing apparatus 
body, with an insertion section for a compact flash card 
being provided in the vicinity of the control panel. 

io [0023] According to a seventh aspect of this invention, 
there is provided a vehicle-mounted record medium 
reproducing apparatus with a personal computer func- 
tion comprising a horizontally elongated control panel 
tiltable in a front surface of a reproducing apparatus 

75 body to cover a record medium insertion opening of the 
reproducing apparatus body, with an insertion section 
for a compact flash card being provided in a vertically 
elongated space in the front surface of the reproducing 
apparatus body adjacent to the horizontally elongated 

20 control panel. 

[0024] According to an eighth aspect of this invention, 
there is provided a vehicle-mounted record medium 
reproducing apparatus with a personal computer func- 
tion comprising a control panel tiltable in a front surface 

25 of a reproducing apparatus body to cover a record 
medium insertion opening of the reproducing apparatus 
body, with an insertion section for a compact flash card 
being provided in the vicinity of the insertion opening. 
[0025] This reproducing apparatus uses a compact 

30 flash card such as a memory card, a pager receive card, 
and other cards. In the case of using the compact flash 
card, when being mounted on a motor vehicle, good 
operational performance, vibration resistance and other 
features are required. 

35 [0026] When taking the operational performance into 
consideration, since there is a limit in the range the 
driver operates in a motor vehicle, the compact flash 
card insertion section is located in the vicinity of the 
control panel in the front surface of the reproducing 

40 apparatus body. 

[0027] According to a ninth aspect of this invention, in 
addition to any one of the above-mentioned fifth to 
eighth aspects, a holding member for holding the 
inserted compact flash card is provided in the interior of 

45 the insertion section. 

[0028] According to this invention, taking vibrations of 
a motor vehicle into consideration, the holding member 
is installed within the insertion section in order to hold 
the compact flash card. This enhances the card holding 

so force, thereby providing excellent vibration resistance. 
[0029] According to a tenth aspect of this invention, a 
control panel tiltable manually through a tilting link 
mechanism is provided in a front surface of a reproduc- 
ing apparatus body to cover a record medium insertion 

55 opening, and a click sensation mechanism is provided 
to provide a click sensation when the control panel is 
tilted to a record medium ejecting position. 
[0030] According to the tenth aspect of this invention, 
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because of employing a mechanism for manually tilting 
the control panel, it is possible to eliminate the need for 
a motor for tilting the control panel. 
[0031] In addition, since the click sensation is obtain- 
able when the control panel is tilted to the record 
medium ejecting position, the record medium ejecting 
position is confirmable by a touch, and if the record 
medium ejecting position is confirmed and the record 
medium is inserted or ejected, the insertion and ejection 
occur safely and with certainty 

[0032] According to an eleventh aspect of this inven- 
tion, a control panel tiltable manually through a tilting 
link mechanism is provided in a front surface of a repro- 
ducing apparatus body to cover a record medium inser- 
tion opening, and a record medium eject switch is 
provided which appears to be pressable when the con- 
trol panel is tilted to a record medium ejecting position. 
[0033] According to this invention, since the record 
medium eject switch appears to be pressable when the 
control panel is tilted to the record medium ejecting 
position, it is possible to prevent the record medium 
eject switch from being pressed in the middle of the tilt- 
ing of the control panel. 

[0034] According to a twelfth aspect of this invention, 
in addition to the eleventh aspect, a detection sensor is 
provided which detects the fact that the control panel is 
tilted to the record medium ejecting position, and the 
record medium is ejected when this detection sensor 
detects the record medium ejecting position and the 
aforesaid record medium eject switch is pressed. 
[0035] According to this invention, when the detection 
sensor does not detect the record medium ejecting 
position, even if the record medium eject switch is 
pressed, the ejection of the record medium does not 
take place, which improves the safety in the inser- 
tion/ejection of the record medium. According to a thir- 
teenth aspect of this invention, a control panel tiltable 
manually 

[0036] through a tilting link mechanism is provided in 
a front surface of a reproducing apparatus body to cover 
a record medium insertion opening, and a click sensa- 
tion mechanism is provided to produce a click sensation 
when the control panel is tilted to a record medium 
ejecting position, and a record medium eject switch is 
provided which appears to be pressable when the con- 
trol panel is tilted to a record medium ejecting position, 
and further, a detection sensor is provided which 
detects the fact that the control panel is tilted to the 
record medium ejecting position, with the record 
medium being ejected when this detection sensor 
detecting the record medium ejecting position and the 
record medium eject switch is pressed. 
[0037] According to a fourteenth aspect of this inven- 
tion, there is provided a vehicle-mounted record 
medium reproducing apparatus in which a supporting 
plate is provided to be tiltable to cover a record medium 
insertion opening in a front surface of a reproducing 
apparatus body and a control panel is detachably f itted 



through a connecting member to the supporting plate, 
wherein the connecting member is released from the 
connection only when the supporting plate is moved to 
a connection release enabling position. 
5 [0038] According to a fifteenth aspect of this invention, 
in addition to the fourteenth aspect, the connecting 
member is made up of a claw member placed on the 
supporting plate to detachably engage with the control 
panel and a release lever for biasing the claw member 
w provided on the reproducing apparatus body in a 
detaching direction, with the release lever biasing the 
claw member in the detaching direction only when the 
supporting plate is moved to the connection release 
enabling position and a claw member release key on the 
75 control panel is pressed. 

[0039] According to a sixteenth aspect of this inven- 
tion, in addition to the fifteenth aspect, the claw release 
key is equipped with a rod whereby the release lever is 
pressable. 

20 [0040] According to a seventeenth aspect of this 
invention, in addition to the fourteenth aspect to the six- 
teenth aspect, the connection release enabling position 
is a position at which the control panel stands up. 



25 BRIEF DESCRIPTION OF THE DRAWINGS 

[0041] The object and features of the present inven- 
tion will become more readily apparent from the follow- 
ing detailed description of the preferred embodiments 
30 taken in conjunction with the accompanying drawings in 
which: 

Fig. 1 is a plan view showing an embodiment of a 
vehicle-mounted record medium reproducing appa- 
35 ratus according to the present invention; 

Fig. 2 is a front elevational view showing the same 
vehicle-mounted record medium reproducing appa- 
ratus; 

Fig. 3 is a side elevational view showing the same 
40 vehicle-mounted record medium reproducing appa- 
ratus; 

Fig. 4 is a front elevational view showing a state 
where a control panel is tilted in the same vehicle- 
mounted record medium reproducing apparatus; 
45 Fig. 5 is a front elevational view showing the control 
panel; 

Fig. 6 is a cross-sectional view showing a start key 
on the control panel; 

Fig. 7 is a cross-sectional view showing a Mayday 
50 key on the control panel; 

Rg. 8 is an illustration of a holding member in an 
insertion section in the same vehicle-mounted 
record medium reproducing apparatus; 
Figs. 9A and 9B are illustrations of a supporting 
55 construction for the control panel; 

Figs. 10A and 10B are illustrations of the support- 
ing construction for the control panel; 
Figs. 11 A and 11 B are illustrations of the support- 
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ing construction for the control panel; 
Fig. 12 is an illustration of a construction of an eject 
switch in the same vehicle-mounted record medium 
reproducing apparatus; 

Fig. 13 is an illustration of a construction for detect- 
ing a record medium ejecting position in the control 
panel; 

Fig. 14 is an illustration of a construction for detect- 
ing a record medium ejecting position in the control 
panel; 

Fig. 15 is an illustration of a construction for detect- 
ing a record medium ejecting position in the control 
panel; 

Fig. 16 is a side elevational view showing a con- 
necting member in the same vehicle-mounted 
record medium reproducing apparatus; 
Fig. 17 is a side elevational view showing the con- 
necting member; 

Fig. 18 is a side elevational view showing the con- 
necting member; 

Fig. 1 9 is an illustration of the relationship between 
the control panel and the connecting member; 
Fig. 20 is an illustration of the relationship between 
the control panel and the connecting member; 
Fig. 21 is a front elevational view showing an 
embodiment of a battery mounting construction 
according to this invention; 

Fig. 22 is a perspective view showing a state where 
a battery case is in an open condition; 
Fig. 23 is an exploded perspective view showing 
the battery mounting construction; and 
Figs. 24A to 24C are illustrations of another embod- 
iment of this invention, Fig. 24A being a plan view 
showing a battery ease, Fig. 24B being a plan view 
showing a state where the battery case is mounted 
on a bracket, and Fig. 24C being a side elevational 
view showing the state where the battery case is 
mounted on the bracket. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

[0042] An embodiment of the present invention will be 
described hereinbelow with reference to the drawings. 
[0043] In Figs. 1 to 3, reference numeral 1 represents 
a reproducing apparatus body (which will be referred to 
hereinafter as a CD player) of a vehicle-mounted record 
medium reproducing apparatus having a personal com- 
puter function. In a front surface of this CD player 1, a 
detachable control panel (which will be referred herein- 
after to as a DCP) 3 is provided. This DCP 3 is, as indi- 
cated by a virtual line in Fig. 3, made to be tillable 
manually to cover a record medium insertion opening 4 
of the CD player 1 . Into this CD player 1, a compact disk 
(which will be referred hereinafter to as a CD) 5 is 
inserted through the record medium insertion opening 4 
in a state where the DCP 3 is in a tilted condition, 
whereupon music or the like recorded on the CD is 



reproducible. 

[0044] As shown in Fig. 5, the DCP 5 is provided with, 
in addition to a liquid crystal display section 1 1 and a 
power key 12, various types of keys such as an enter 
5 key 13, a help key 15, a start key 17, a memo key 18, a 
Mayday key 19 and a data input key 16 for a personal 
computer. 

[0045] The CD player 1 stores a general-purpose 
operating system ("OS") such as "Windows CE" (pro- 

io duced by Microsoft Co., Ltd.), and this CD player 1 is 
designed to accomplish various kinds of system opera- 
tions such as car audio, navigation, personal computer, 
security and radiocomrnunication, based upon the 
aforesaid operating system. 

is [0046] The aforesaid operating system starts in 
response to the depression of the start key 17 of the 
DCP 3. This start key 17 is, as shown in Fig. 6, com- 
posed of a fixed section 17a and an input section 17b 
positioned so as to be recessed from the fixed section 

20 1 7a. Accordingly, if the key position is not confirmed by, 
for example, viewing the key operation, after the key 
position is confirmed in a manner that a finger is shifted 
to the fixed section 17a, it is possible to carry out the 
depression of the input section 17b by moving the finger 

25 to right under the fixed section 17a. Thus, an error input 
due to a blind touch is preventable. 
[0047] After the aforesaid operating system starts, the 
various system operations become possible through the 
operation of the . various keys. 

30 [0048] When the Mayday key 19 of the DCP 3 is 
pressed, the power supply automatically starts irrespec- 
tive of the power key 12 of the CD player 1 being not 
turned on, and the system transmits information indica- 
tive of the occurrence of an emergency situation 

35 through radiocomrnunication toward, for example, a res- 
cue member. This system is a security system for the 
purpose of the protection of a motor vehicle or the like. 
[0049] Thus, as shown in Fig. 7, a body case 3a of the 
DCP 3 is recessed, and the Mayday key 19 is placed in 

40 this recess position to prevent erroneous pressing 
thereof. 

[0050] The CD player 1 to which a personal computer 
function is added, uses, for example, a memory card, a 
pager receive card, a compact flash card and other 
45 cards. In the case of using this compact flash card, of 
being mounted on a motor vehicle, the apparatus is 
required to have operational performance, vibration 
resistance and other properties. 

[0051] In this embodiment, as shown in Fig. 1, the 
so DCP 3 horizontally elongated is provided in a front sur- 
face of the CD player 1, and an insertion section 21 for 
a compact flash card 20 is made in a vertically elon- 
gated space in the front surface of the aforesaid CD 
player 1, adjacent to the DCP 3. This insertion section 
55 21 is desirably provided in the vicinity of the DCP 3 in 
view of operational performance. For instance, the 
insertion section 21 ca also be provided in the interior of 
the CD player 1 which appears in front of the driver 
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when the DCP 3 is tilted, that is, near the record 
medium insertion opening 4. 

[0052] In this event, in the case of using a pager 
receive card, there remains a problem in the processing 
oi an antenna (not shown) connected to the pager 5 
receive card. This is because difficulty is experienced in 
leading out the antenna, connected to the pager receive 
card, to the exterior of the CD player 1 when the DCP 3 
rises. 

[0053] In this embodiment, since the insertion section w 
21 is provided adjacently to the DCP 3, when the pager 
receive card is inserted into the insertion section 21 , an 
antenna (not shown) connected to the pager receive 
card can easily be led out to the exterior. 
[0054] Furthermore, in general, the CD player 1 is 75 
placed in an extremely limited space such as a dash- 
board or console box in a motor vehicle. 
[0055] Accordingly, the area allowable as an operating 
plane of the CD player 1 is extremely limited. In this 
embodiment, the DCP 3 horizontally elongated is first 20 
provided in the front surface of the CD player 1, and 
then, the insertion section 21 is provided in a vertically 
elongated space" adjacent to the horizontally efongated" 
DCP 3. and therefore, both the DCP 3 and insertion 
section 21 are compactly accommodated in the operat- 25 
ing plane with an extremely high efficiency. Accordingly, 
it is possible to improve the operational performance for 
the driver of the motor vehicle. 

[0056] In the interior of the insertion section 21, plate 
springs 31 are placed on the upper and lower sides as 30 
shown in Fig. 8. These plate springs 31 constitute a 
holding member for holding the inserted compact flash 
card 20 from the upper and lower sides, and are for 
offering a card supporting construction bearing the 
vibrations of a motor vehicle. In addition, the plate 35 
springs 31 are preferably coupled to the ground. It 
serves as a ground when the pager receive card is 
inserted therein. 

[0057] Secondly, a description will be made hereinbe- 
low of a tilting mechanism of the DCP 3. 40 
[0058] As shown in Fig. 9A, a pair of brackets 32 are 
fixedly secured to both end portions of the front surface 
of the CD player 1. The brackets 32 have an elongated 
hole 33, and a roller 35 is loosely fitted in the elongated 
hole 33, and further, is connected to a supporting plate 45 
37 of the DCP 3. 

[0059] As shown in Figs. 1 0A and 1 1 A, this supporting 
plate 37 is manually tillable to an arbitrary position, and 
the DCP 3 is fixedly secured to the supporting plate 37. 
Numeral 39 designates a link lever, and its one end por- so 
tion 39a is connected to the supporting plate 37, while 
the other end portion 39b is connected to a fixed section 
of the CD player 1. A structure for tilting the DCP 3 con- 
stitutes a tilting link mechanism. 

[0060] Furthermore, as shown in Fig. 9B. a resin- 55 
made block 51 is fixed to a lower end portion of the 
bracket 32, and a hook 53 is formed at the tip portion of 
the block 51. This hook 53 is pressed so as to be broad- 



ened in a direction of an arrow by the roller 35 when the 
DCP is tilted to the position in Fig. 10B, and, when the 
DCP 3 is tilted to the record medium ejecting position in 
Fig. 11B, runs over the roller 35 and is repulsively 
pressed to be returned in the arrow direction. 
[0061] In this ease, the operator that tilts the DCP 3 
can obtain a click sensation. Accordingly, the hook 53 of 
the block 51 constitutes a click sensation mechanism. 
[0062] Incidentally, when being once engaged with the 
roller 35. this hook 53 of the block 51 acts as a resist- 
ance to the roller 35 afterwards, so that it is possible to 
prevent the DCP 3 from accidentally moving, for exam- 
ple, from the position in Fig. 1 1B to the position in Fig. 
10B. 

[0063] Although the DCP 3 is attached to the support- 
ing plate 37, in general, this DCP 3 is made detachable. 
This is for the purpose of making the DCP 3 burglar- 
proof when the driver leaves the motor vehicle, and the 
DCP 3 can be removed from the motor vehicle. The 
DCP has a claw portion, and inasmuch as the claw por- 
tion is engaged with an opening of the supporting plate 
37, the DCP 3 can be attached, to the supporting plate 
37 by one touch operation. 

[0064] The attachment or detachment of the DCP 3 is 
done in a state where the DCP 3 rises, as shown in Fig. 
9A. If the DCP 3 is attached or detached in a state of 
being tilted as shown in Figs. 10A and 1 1 A, the support- 
ing plate appears in front of the CD player 1 after the 
DCP 3 is detached, and when a finger or the like of the 
driver comes into contact with the supporting plate 37, 
there is a possibility that the driver's finger may be 
injured. 

[0065] In the case that the DCP 3 is detached at the 
position shown in Fig. 9A. the claw release key 25 (see 
Fig. 16) is pressed, whereupon the claw portion of the 
DCP 3 is released from engagement with the opening of 
the supporting plate 37 so that the DCP 3 is detachable 
from the supporting plate 37. 

[0066] On the contrary, when being attached, the claw 
portion of the DCP 3 is engaged with the opening of the 
supporting plate 37. In this case, the insertion section 
21 serves as a guide. More specifically, in a state where 
one end portion 3b of the DCP 3 is brought into contact 
with a wall portion 21a of the insertion section 21 and is 
guided thereby, the one end portion 3b is first pressed 
so that the claw portion 27 (see Fig. 1) on the one end 
portion 3b side is engaged with the opening 29 of the 
supporting 37, and then, the other end portion 3c of the 
DCP 3 is pressed so that the claw portion on the other 
end portion 3c side is engaged with the opening of the 
supporting plate 37. In other words, the DCP 3 is pro- 
vided with the claw portion 27 engaging with the open- 
ing 29 of the supporting plate 37 which works when the 
end portion of the DCP 3 is brought into contact with the 
insertion section 21 and is pressed. 
[0067] Thus, at the attachment of the DCP 3, because 
it is attached in a state of being guided by the wall por- 
tion 21a of the insertion section 21, the attachment of 
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the DCP 3 becomes extremely easy. 
[0068] Furthermore, in this embodiment, in Fig. 15, 
the DCP 3 is tilted to the record medium ejecting posi- 
tion, and a metallic cam 61 is fitted to the record 
medium side, that is, a lower end portion of the bracket 5 
32, and the cam 61 is biased in the right direction in the 
illustration by a spring (not shown). When the DCP 3 is 
tilted to the record medium ejecting position in Fig. 15, 
the cam 61 is pressed against the force ol the spring in 
a direction indicated by an arrow by means of the roller to 
35. A limit switch 63 fitted to a main base plate la is 
placed in the rear of the cam 61 , and when the cam 61 
is pressed in the arrow direction, the limit switch 63 is 
operated by being pressed by a rear end portion 61a of 
the cam 61 , so that the record medium ejecting position is 
is detected by the output thereof. This limit switch 63 is 
fixed to the main base plate 1a, and hence, the electric 
wiring can be simplified. Incidentally, when the DCP 3 is 
tilted to reach the record medium ejecting position, the 
hook 53 of the block 51 provides a click sensation. 20 
[0069] In this embodiment, even if the record medium 
eject switch 5 (see Fig. 4) is pressed, it is not until the 
limit switch 63 detects the fact that the DCP 3 reaches 
the record medium ejecting position, that the ejection of 
the CD 5 is carried out by a non-shown electric circuit. 25 
Further, in this embodiment, the limit switch 63 can be 
set at an arbitrary position by the variation of the stroke 
of the cam 61 . Accordingly, it is possible to virtually elim- 
inate the limitation in the location of the limit switch 63, 
and for instance, the limit switch 63 can be placed at a 30 
position remote from the operating mechanism of the 
supporting plate 37, and thus the degree of freedom of 
the design can improve. 

[0070] Moreover, in this embodiment, since the mech- 
anism for manually tilting the DCP 3 is employed, unlike 35 
the prior art, it is possible to eliminate the need for a 
motor for tilting the DCP 3. 

[0071] Besides, when the DCP 3 is tilted to the record 
medium ejecting position, as shown in Fig. 1 1B, since a 
click sensation is obtainable through the hook 53 of the 40 
block 51, it is possible to confirm the record medium 
ejecting position by touching. Because the record 
medium ejecting position the DCP 3 assumes is accu- 
rately confirmable in this way, the limit switch 63 (see 
Fig. 1 5) for the position detection can be omitted. This 45 
also contributes to safe and certain insertion and ejec- 
tion of the CD 5. In addition, in this embodiment, when 
the DCP 3 is tilted to the record medium ejecting posi- 
tion, since the record medium eject switch 6 appears in 
front of the CD player 1 as shown in Fig. 4, it is impossi- so 
ble to press the record medium eject switch 6 in the mid- 
dle of the tilting of the DCP 3. Accordingly, this also 
contributes to safe and certain insertion and ejection of 
the CD 5. 

[0072] In another embodiment, when the DCP 3 is 55 
tilted to the tilted position shown in Fig. 1 1 A and further 
pushed down to reach the deepest tilted position as 
shown in Fig. 12, a lever 41 of a supporting plate 37 



rotates a dog 43 connected through a pin 42 to a fixed 
section of the CD player 1 , and a limit switch 45 is put 
into operation through the dog 43 to drive an eject motor 
(not shown) for the CD 5. 

[0073] Thus, in the case of employing a mechanism 
for manually tilting the DCP 3, there is no need to press 
the eject switch after the DCP 3 is manually tilted, which 
improves the operational performance and reduces the 
cost because the eject switch for the CD 5 is omissible. 
[0074] Next, a description will be made hereinbelow of 
a construction for the connection between the DCP 3 
and the supporting plate 37. 

[0075] The DCP 3 and the supporting plate 37 are 
detachably connected through a connecting member to 
each other. This is for allowing the DCP 3 to be taken 
out from a motor vehicle for the burglarproof of the DCP 
3 when the driver goes away from the motor vehicle. 
The aforesaid connecting member is placed on both 
end portions of the DCP 3 in its longitudinal direction. 
The connecting member on the on end portion side is, 
as shown in Fig. 1 , made up of a claw portion 27 placed 
on the one end portion 3b of the DCP 3 and an opening 
29 to be engaged with the claw portion 27. This opening 
29 is made in the supporting plate 37. 
[0076] The connecting member on the other end por- 
tion 3c side of the DCP 3 is, as shown in Fig. 16. com- 
posed of a release hook (claw member) 51 located on 
the supporting plate 37 and a release lever 53 placed on 
a fixed section of the CD player 1 . 
[0077] As shown in Fig. 19, the release hook 51 is 
equipped with a pair of hook portions 51b located at 
upper and lower sides of its hook body 51a, and the 
hook portions 51b are capable of engagement with the 
corresponding opening 55 (see Fig. 20) of the DCP 3. 
Further, as shown in Fig. 20, the release hook 51 is 
swingable around a pin 54 fixed to the supporting plate 
37, and is biased by a spring (not shown) counterclock- 
wise in the illustration at the normal time. 
[0078] As shown in Fig. 16, the release lever 53 is 
swingable around a pin 57, and is normally biased by a 
spring (not shown) clockwise in the illustration. When 
being moved to a position (connection release enabling 
position) in Fig. 16 at which the supporting plate 37 
rises, a lower end portion 53a of the release lever 53 
comes into contact with the hook body 51a of the 
release hook 51, and an upper end portion 53b thereof 
protrudes to an upper portion of the CD player 1 to 
come into contact with a rod 59 connected to a claw 
release key 25 (see Fig. 4) of the DCP 3. 
[0079] In this embodiment, in the case that the DCP 3 
is mounted on the supporting plate 37, as shown in Fig. 
1, in a state where the one end portion 3b of the DCP 3 
is brought into contact with the wall portion 21a of the 
insertion section 21 to be guided, the one end portion 
3b is first pressed so that the claw portion 27 on the one 
end portion 3b side of the DCP 3 is engaged with the 
opening 29 of the supporting plate 37. Subsequently, as 
shown in Fig. 20, the other end portion 3c side of the 
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DCP 3 is pressed in a direction indicated by an arrow A. 
When being pressed in the arrow A direction, an outer 
wall 55a of the opening 55 of the DCP 3 presses and 
retracts the hook portion 51b against a force of a spring 
(not shown) clockwise in the illustration, and at the time 
that the DCP 3 is pressed to a predetermined position, 
the hook portion 51b separates from the outer wall 55a, 
and the hook portion 51b is biased counterclockwise in 
the illustration by the force of the spring to be engaged 
with the opening 55. 

[0080] On the other hand, in the case that the DCP 3 
is detached from the supporting plate 37, first, the sup- 
porting plate 37 is brought to theorising position (con- 
nection release enabling position) shown in Fig. 15. and 
the claw release key 25 (see Fig/ 4) of the DCP 3 is 
pressed. 

[0081] Whereupon, as shown in Fig. 17, the rod 59 
connected to the claw release key 25 is moved in the left 
direction in the illustration, and the upper end portion 
53b of the release lever 53 is pressed so that the lower 
end portion 53a of the same release lever 53 is rotated 
clockwise in the illustration. 

[0082] As shown in Figs. 19 or 20. this lower end por- 
tion 53a presses a pressing piece 51c of the release 
hook 51 from a direction indicated by an arrow B. and 
the hook portion 51b of the release hook 51 is biased 
against the spring force clockwise in the illustration, 
whereupon the hook portion 51b on the other end por- 
tion 3c side of the DCP 3 is disengaged from the open- 
ing 55. In this case, simultaneously with the detachment 
of the hook portion 51b, the other end portion 3c side of 
the DCP 3 is pressed out by a spring (not shown) inter- 
posed between the supporting plate 37 and the DCP 3 
to be considerably separated from the supporting plate 
37. Accordingly, if this other end portion 3c side is held 
and separated, the engagement of the claw portion 27 
on the one end portion 3b side is easily accomplished. 
[0083] In this embodiment, only when the supporting 
plate 37 is moved to the rising position (connection 
release enabling position) shown in Fig. 16 and the claw 
release key 25 (see Fig. 4) of the DCP 3 is pressed, the 
release hook 51 is biased in the detaching direction. For 
instance, as shown in Fig. 18, even if the claw release 
key 25 is pressed at the position where the supporting 
plate 37 is tilted, the rod 59 does not press and move 
the release lever 53. Accordingly, the release hook 51 is 
not biased in the detaching direction. 
[0084] Thus, since the DCP 3 can not be detached at 
the position where the supporting plate 37 is tilted, for 
example, in the middle of the operation of ejecting the 
CD 5 or a cassette tape, the DCP 3 can not be detached 
from the supporting plate 37. Accordingly, since the CD 
5 or the cassette tape does not run into the DCP 3 dur- 
ing the ejecting operation, the damage to the DCP 3, the 
CD 5. the cassette tape and others are preventable. 
[0085] Furthermore, since the DCP 3 can not be 
detached from the supporting plate 37 in a state where 
the supporting plate 37 is tilted, only the metallic plate 



made supporting plate 37 does not protrude in front of 
passengers, thus improving safety 
[0086] Moreover, referring to the drawings, a descrip- 
tion will be given hereinbelow of an embodiment of a 

5 construction for mounting a battery. 

[0087] In Fig. 21, numeral 71 denotes a black box 
tuner (which is a control unit; which will be referred 
hereinafter to as a tuner) installed under a seat 72 in a 
motor vehicle. This tuner 71 is connected to a record 

io medium reproducing apparatus (for example, a CD 
player, not shown) located on a dashboard, a console 
box or the like in the motor vehicle. A power supply for 
this CD player is a main battery for the motor vehicle. 
[0088] A sub-battery (which will be referred hereinaf- 

75 ter as a battery) to be charged by the main battery is 
placed in a power supply path extending from the main 
battery. This battery is for temporarily increasing a sup- 
ply power voltage to the CD player when the voltage of 
the main battery drops, for example, at the start of the 

20 engine. 

[0089] As shown in Fig. 22, the battery, designated at 
73, is accommodated in a battery case 75. This battery 
case 75 is equipped with a case body 77 and a cover 81 
operable and ciosable and connected through a hinge 
25 79, made from a thin resin, to the case body 77, and 
protruding members 91. 93 are formed integrally on 
both end portions of the case body 77 and both end por- 
tions of the cover 81 , respectively Numeral 97 depicts a 
charging circuit substrate for the battery 73, which is put 
30 in a groove 77a of the case body 77 to be fitted therein. 
[0090] From the resin-made battery case 75, as 
shown in Fig. 23, a feeder line 83 extends, and is con- 
nected through a connector 85 to a control circuit (not 
shown) of the black box tuner 71. 
35 [0091] A metallic plate made bracket 101 bent into a 
U-like configuration is fixedly fitted through screws 89 to 
the black box tuner 71 , and each of both arms 1 03 of the 
bracket 101 has a groove 105 made to accommodate 
the aforesaid protruding members 91 , 93. 
40 [0092] Thus, the battery case 75 is fixed to the black 
box tuner 72 in a manner so that the protruding mem- 
bers 91, 93 are fitted in the grooves 105 of the bracket 
101 fixed to the black box tuner 71 . In this way, when the 
battery case 75 is fixed to the black box tuner 71, unlike 
45 the prior art, there is no need to use screws (that is, 
screwless), so that the battery 75 can easily be fixed. 
[0093] Particularly, in cases where the black box tuner 
71 is put under an assistant driver's seat 72 or the like 
(see Fig. 21), since the battery ease 75 is attachable 
so and detachable to and from the black box tuner 71 by 
one touch operation without using screws, it is possible 
to easily replace the battery 73 with a new one. 
[0094] Figs. 24A to 24C are illustrations of another 
embodiment. 

55 [0095] In this embodiment, in addition to the aforesaid 
protruding members 91, 93. a pair of plate-spring-like 
locking members 111 are formed integrally on the bat- 
tery case 75. Further, openings 1 1 3 engaging with the 
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locking members 1 1 1 to be capable of locking with each 
other are made in the bracket 101. 
[0096] In the above-described embodiment, although 
the construction in which the protruding members 91, 
93 are engaged with the grooves 105 of the bracket 101 s 
is employed, in the case that it is used at a position or 
portion where there is a possibility that the protruding 
members 91. 93 come out of the grooves 105 due to 
vibrations of the motor vehicle or the like, it is desirable 
to employ a construction in which the locking members to 
111 are engaged with the openings 1 1 5 to be capable of 
locking. 

[0097] Although this invention has been described on 
the basis of the described embodiment, the invention is 
not so limited. For instance, in the case of fixing the bat- is 
tery case 75, according to this embodiment, through the 
use of the bracket 101 , the battery case 75 can be fixed 
to any portion such as a fixed section of the motor vehi- 
cle and another control unit in the so-called screwless 
condition. 20 
[0098] In addition, although, in the description of the 
embodiment, the pair of protruding members 91 , 93 are 
together fitted in one groove 105 of the bracket 101, this 
arrangement is not limited to a single groove, and it is 
also possible to use two or more grooves. 25 
[0099] According to the first aspect of this invention, 
because of employing the mechanism in which a control 
panel is tilted manually, this invention is suitable applied 
to a record medium reproducing apparatus in the case 
that the number of parts such as electrical devices sub- 30 
stantially increases so that there is no space in which to 
place a tilting motor. 

[0100] According to the second aspect of this inven- 
tion, since a record medium is automatically ejected 
from a reproducing apparatus body when a control 35 
panel is manually tilted to the deepest position, the 
operational performance improves, and an eject switch 
can be omitted, which reduces the manufacturing cost. 
[01 01 ] According to the third aspect of this invention, 
without confirming a key position through, for example, 40 
viewing a key operation, depression of an input section 
is possible in a manner that a finger is moved to a fixed 
portion to confirm the key position and subsequently 
shifted to around the fixed portion, and therefore, it is 
possible to avoid inputting or the like in error although as 
being carried out by a blind touch. 
[0102] According to the fourth aspect of this invention, 
since a Mayday key is located in a recess position of a 
body case of a control panel, this Mayday key can not 
be pressed easily by mistake, which prevents the mal- so 
function of a security system. 

[0103] Furthermore, according to this invention, since 
an insertion section for a compact flash card is provided 
in the vicinity of a control panel, the operational perform- 
ance in insertion and ejection of the card improves. ss 
[0104] Still further, a holding member for holding the 
compact flash card is provided in the insertion section, 
which enhances the card holding force and provides an 



excellent vibration resistance. 

[0105] In the first aspect of this invention, due to the 
employment of a mechanism for manually tilting a con- 
trol panel, a motor for tilting the control panel is omissi- 
ble. In addition, since a click sensation is obtainable 
when the control panel is tilted to a record medium 
ejecting position, the record medium ejecting position is 
confirmable by a touch, and if the insertion or ejection of 
the record medium is done after the confirmation of the 
record medium ejecting position, the insertion or ejec- 
tion is safely and certainly achievable. 
[0106] In the second aspect of this invention, since a 
record medium eject switch appears in front of a repro- 
ducing apparatus body to be pressable when a control 
panel is tilted to the record medium ejecting position, it 
is possible to prevent the record medium eject switch 
from being pressed in the middle of the tilting of the con- 
trol panel. 

[0107] In the third aspect of this invention, when a 
detection sensor does not detect a record medium 
ejecting position a control panel reaches, even if a 
record medium eject switch is pressed, the record 
medium is not ejected, so that the safety at the insertion 
and ejection of the record medium improves. 
[01 08] The fourth aspect of this invention can provide 
all the effects of the first to third aspects. 
[01 09] Moreover, according to this invention, since the 
release of a connecting member from a connection 
becomes possible only when a supporting plate is 
shifted to a connection release enabling position, the 
connecting member can not be released from the con- 
nection at positions other than it. Accordingly, a control 
panel can not be detached from the supporting plate, for 
example, in the middle of an ejecting operation of a 
record medium, and hence, the record medium does 
not run into the control panel during the ejecting opera- 
tion, thus preventing the damages to the control panel 
and the record medium. 

[01 1 0] In addition, since the control panel can not be 
detached from the supporting plate, for example, when 
the supporting plate is in a tilted condition, the protru- 
sion of only the supporting plate in front of passengers 
does not occur, which improves the safety. 
[0111] Besides, in this invention, since protruding 
members formed on a case body of a battery case and 
a cover openable and closable are fitted in a groove of a 
bracket so that the battery case is fixed, so-called 
screwless fixing becomes possible to simplify the 
replacement of a battery. 

[0112] While the invention has been shown and 
described with reference to a preferred embodiment 
thereof, it will be understood by those skilled in the art 
that various changes in form and details may be made 
therein without departing from the spirit and scope of 
the invention. 
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Claims 

1. A vehicle-mounted record medium reproducing 
apparatus with a personal computer function, com- 
prising a control panel tillable manually through a 
tilting link mechanism and placed in a front surface 
of a reproducing apparatus body to cover a record 
medium insertion opening of said reproducing 
apparatus body. 

2. A vehicle-mounted record medium reproducing 
apparatus with a personal computer function 
according to claim 1 , wherein a record medium is 
controlled so as to be automatically ejected from 
said reproducing apparatus body when said control 
panel is tilted to a deepest tilting position. 

3. A vehicle-mounted record medium reproducing 
apparatus with a personal computer function, com- 
prising at least one key member having a predeter- 
mined function and placed on a control panel in a 
front panel of a reproducing apparatus body. 



A vehicle-mounted record medium reproducing 
apparatus with a personal computer function 
according to claim 3. wherein said key member is a 
start key for operating said personal computer func- 
tion, said start key being comprised of a fixed sec- 
tion and an input section positioned to be recessed 
from said fixed section. 

A vehicle-mounted record medium reproducing 
apparatus with a personal computer function 
according to claim 3, wherein said key member is a 
Mayday key for issuing information on the occur- 
rence of an emergency situation, said Mayday key 
being located at a recess position of a body case of 
said control panel. 

A vehicle-mounted record medium reproducing 
apparatus with a personal computer function, com- 
prising: 

a control panel tittable manually through a tilt- 
ing link mechanism and placed in a front sur- 
face of a reproducing apparatus body to cover 
a record medium insertion opening of said 
reproducing apparatus body, with a record 
medium being controlled so as to be automati- 
cally ejected from said reproducing apparatus 
body when said control panel is tilted to a deep- 
est tilting position; and 

at least one key member having a predeter- 
mined function and placed on said control 
panel in said front surface of said reproducing 
apparatus body, said key member being a key 
selected from a group consisting of a start key 
for operating said personal computer function, 



including a fixed section and an input section 
positioned to be recessed from said fixed posi- 
tion, and a Mayday key for issuing information 
on the occurrence of an emergency situation 
5 and located at a recess position of a body case 

of said control panel. 

7. A vehicle-mounted record medium reproducing 
apparatus with a personal computer function in 

io which an insertion section for a compact flash card 
is provided in the vicinity of a control panel in a front 
surface of a reproducing apparatus body. 

8. A vehicle-mounted record medium reproducing 
75 apparatus with a personal computer function 

according to claim 1 , which further comprises an 
insertion section for a compact flash card being pro- 
vided in the vicinity of said control panel. 

20 9. A vehicle-mounted record medium reproducing 
apparatus with a personal computer function 
according to claim 8, wherein said control panel is 
horizontally elongated and said insertion section for 
a compact flash card is provided in a vertically elon- 
25 gated space in said front surface of said reproduc- 
ing apparatus body and adjacent to said 
horizontally elongated control panel. 

10. A vehicle-mounted record medium reproducing 
30 apparatus with a personal computer function 
according to claim 1, which further comprises an 
insertion section for a compact flash card provided 
in the vicinity of said insertion opening. 



35 11. A vehicle-mounted record medium reproducing 
apparatus as defined in any one of claims 7 to 10, 
wherein a holding member for holding an inserted 
compact flash card is provided in the interior of said 
insertion section. 
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12. A vehicle-mounted record medium reproducing 
apparatus according to claim 1, which further com- 
prises a click sensation mechanism for providing a 
click sensation when said control panel is tilted to a 
record medium ejecting position. 

13. A vehicle-mounted record medium reproducing 
apparatus according to claim 1, which further com- 
prises a record medium eject switch which appears 
to be pressable when said control panel is tilted to a 
record medium ejecting position. 

14. A vehicle-mounted record medium reproducing 
apparatus as defined in claim 13. wherein a detec- 
tion sensor is provided which detects tilting of said 
control panel to said record medium ejecting posi- 
tion, and the record medium is ejected when the 
detection sensor detects the record medium eject- 
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ing position and said record medium eject switch is 
pressed. 

15. A vehiclermounted record medium reproducing 
apparatus comprising: 5 

a control panel tiltable manually through a tilt- 
ing link mechanism and placed in a front sur- 
face of a reproducing apparatus body to cover 
a record medium insertion opening; 10 
a click sensation mechanism providing a click 
sensation when said control panel is tilted to a 
record medium ejecting position; 
a record medium eject switch which appears to 
be pressable when said control pane! is tilted to is 
said record medium ejecting position; and 
a detection sensor which detects tilting of said 
control panel to said record medium ejecting 
position, 

wherein a record medium is ejected when said 20 
detection sensor detects said record medium 
ejecting position and said record medium eject 
switch is pressed. 

16. A vehicle-mounted record medium reproducing 25 
apparatus in which a supporting plate is tiltable to 
cover a record medium insertion opening in a front 
surface of a reproducing apparatus body and a con- 
trol panel is detachably fitted through a connecting 
member to said supporting plate, said connecting 30 
member being releasable from its connecting con- 
dition only when said supporting plate is moved to a 
connection release enabling position. 

17. A vehicle-mounted record medium reproducing 35 
apparatus as defined in claim 16, wherein said con- 
necting member is comprised of a claw member 
placed on said supporting plate to detachably 
engage said control panel and a release lever for 
biasing said claw member provided on said repro- 40 
ducing apparatus body in a detaching direction, and 
said release lever biases said claw member in said 
detaching direction only when said supporting plate 

is moved to said connection release enabling posi- 
tion and a claw member release key on said control 45 
panel is pressed. 

18. A vehicle-mounted record medium reproducing 
apparatus as defined in claim 1 7, wherein said claw 
release key is equipped with a rod whereby said so 
release lever is pressable. 

19. A vehicle-mounted record medium reproducing 
apparatus as defined in any one of claims 16 to 18, 
wherein said connection release enabling position 55 
is a position at which said control panel stands up. 
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(54) Vehicle-mounted record medium reproducing apparatus 

(57) A vehicle-mounted record medium reproducing 
apparatus (1) having a personal computer function. The 
apparatus is equipped with a control panel (3) tillable 
manually through a tilting link mechanism (32,33,39) 
provided to cover a record medium insertion opening of 
a reproducing apparatus body. Further, the apparatus is 
provided with a click sensation mechanism for providing 
a click sensation when the control panel (3) is tilted to a 
record medium ejecting position, and further provided 
with a connecting member for establishing a connection 
between the control panel and the supporting plate (37) 
and being released from its connecting condition when 
the supporting plate (37) is moved to a connection 
release enabling position. With this apparatus, a record 
medium can be inserted and ejected safely and with 
certainty, and the control panel (3) can be detached 
from the supporting plate (37) in a safe condition. 
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